CHAPTER IX
GENETIC ASPECTS.   (2) INBREEDING AS A
MATING SYSTEM
THE general concept of relationship conveys the idea that if
two animals have a common ancestry, the chances will be
increased that their genes are the same. The closer the relation-
ship, the smaller the fraction of their genes that are probably
dissimilar, and vice versa. In any population such as a breed
there is a certain likeness of gene constitution; relationship
therefore refers to the amount of similarity above the average
of the population. Hence, only animals within a breed can
strictly be compared in terms of relationship; the average
amount of relationship will differ from breed to breed, depend-
ing upon the width or narrowness of ancestry and the ways
in which the ancestors have been mated together.
Selection is the choice of animals to be parents and thus
provides the basis for mating; it and the way the selected
animals are mated aiFect the distribution of genes within the
next generation, A breed has a very restricted ancestry com-
pared to the whole population of the species, and as any system
of mating involves animals which are related or are unrelated
in the above sense, the idea of relationship and its meaning
must be understood before the results of the various mating
systems can be properly appreciated.
The more distant the ancestor, the less chance it has of
contributing any particular genes to its descendants. On the
average a parent contributes about half of its gene complex
to its offspring, a grandparent about one-quarter, and so on;
every generation which comes between any one ancestor and
its descendants reduces by half the proportion of genes which
are likely to be exactly duplicated in the descendants. There
is a major exception to this general rule, apart also from the
sex-linked genes; in the case of a parent in which many of
the genes are in a homozygous state, there is a much greater
chance that many of the genes in any two of its offspring
be more alike than in the average of the population,
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